This meta-analysis of eating disorder prevention programs found that intervention effects ranged from an absence of any effects to reductions in current and future eating pathology. Certain effects persisted as long as 2 years and were superior to minimal-intervention control conditions. Larger effects occurred for selected (vs. universal), interactive (vs. didactic), and multisession (vs. single session) programs; for programs offered solely to females and to participants over age 15; for programs without psychoeducational content; and for trials that used validated measures. The results identify promising prevention programs and delineate sample, format, and design features that are associated with larger effects, but they suggest the need for improved methodological rigor and statistical modeling of trials and enhanced theoretical rationale for interventions.
iors. The second generation of prevention programs was also universal in focus and didactic in format but included components focusing on resistance of sociocultural pressures for thinness and healthy weight-control behaviors. These interventions were based on the assumption that sociocultural pressures played a key role in the etiology of eating pathology and that adolescents turned to radical dieting and compensatory behaviors primarily for weightcontrol purposes. The third generation of interventions has included selective programs that target high-risk individuals with interactive exercises that focus on risk factors that have been shown to predict onset of eating pathology (e.g., body dissatisfaction).
Despite the profusion of prevention trials, the results of these evaluations have not been reviewed and analyzed with objective meta-analytic procedures. Thus, the primary aims of this review are to provide a comprehensive summary of these prevention programs and their effects and to examine sample, intervention, and design features that are associated with larger intervention effects. Given the heterogeneity in the effects from these interventions, a systematic consideration of the moderators that are associated with larger intervention effects is important. The secondary aims of this article are to discuss theoretical, methodological, and statistical limitations of the literature and to explore promising directions for future research.
Risk Status of Participants
It has been suggested that selected programs that are offered to high-risk participants are more effective than universal programs that are offered to all available participants because effect sizes from universal interventions are often larger for high-risk subgroups versus the full sample (Killen et al., 1993) . Researchers have also noted that the effects of eating disorder prevention programs (Stice, Mazotti, Weibel, & Agras, 2000) and violence prevention programs (Fields & McNamara, 2003) appear to be larger for selective programs than for universal programs. Theoretically, high-risk individuals that are targeted in selected programs are more motivated to engage in the prevention program content, which may result in greater benefits. It is also likely that low-risk individuals have less room for improvement on the outcomes (a floor effect). Thus, we hypothesized that intervention effects would be larger for selected programs versus universal programs. However, the distinction between universal and selected programs is often blurred. For example, most universal programs focus solely on females-a subpopulation at high risk for eating pathology. We considered interventions delivered to all participants in intact classrooms and trials that did not mention the intervention objective during recruitment (e.g., body acceptance) to be universal programs. We considered interventions that screened participants for a risk factor or that used recruitment strategies that implicitly screened participants, such as advertisements for a body acceptance intervention, to be selected programs. Because the key distinction between selected and universal programs is that the former are offered to high-risk individuals, we use the term risk status of participants to refer to this variable in this report.
Participant Sex
Research indicates that girls and women are at much higher risk for eating pathology than boys and men (Lewinsohn, Hops, Roberts, Seeley, & Andrews, 1993; Newman et al., 1996) . Thus, girls and women might be expected to be more likely to engage in eating disorder prevention programs than boys and men. In addition, the low base rate of eating pathology in boys and men might produce a floor effect that makes it difficult to observe intervention effects. Therefore, we hypothesized that intervention effects would be stronger for female samples versus male or mixed-sex samples.
Participant Age
Prospective studies suggest that eating pathology is most likely to emerge between the ages of 15 and 19 in adolescent girls (Lewinsohn et al., 2000; Stice, Killen, Hayward, & Taylor, 1998) and that the rates of eating pathology are very low during early adolescence (Keel, Fulkerson, & Leon, 1997; Stice, Presnell, & Bearman, 2001) . It has been theorized that prevention programs are most effective when delivered during the developmental period in which the pathological condition emerges (Maggs, Schulenberg, & Hurrelmann, 1996) . Consistent with this assertion, our clinical experience suggests that adolescents younger than 15 often have not experienced sufficient subjective distress to motivate them to engage in a program designed to ameliorate and prevent body image and eating disturbances.
1 Younger adolescents may also possess limited insight because their abstract reasoning skills are still developing, which might constrain their ability to benefit from interventions. In addition, there may be a floor effect because the rates of eating pathology are low during early adolescence. Thus, we hypothesized that adolescents over age 15, relative to younger adolescents and children, would be more likely to show a positive response to interventions.
Program Format
A meta-analysis of substance abuse prevention programs found that interactive programs were more effective than didactic programs (Tobler et al., 2000) . Theoretically, participants in interactive programs show greater intervention effects because this presentation format helps them become engaged in the program content, which facilitates skill acquisition and attitudinal change. Interactive programs are also more likely to involve exercises that allow participants to apply the skills taught in the intervention, which should facilitate skill acquisition. Accordingly, we predicted that interactive programs would be more effective than didactic programs.
Number of Sessions
Researchers have concluded that brief single-session eating disorder prevention interventions, which are typically 1 hr in length, are insufficient to produce lasting attitudinal and behavioral change because these types of programs rarely produce effects (Martz & Bazzini, 1999) . A meta-analysis of substance abuse prevention programs similarly indicated that multisession interventions that were spread over a longer period of time produced superior effects than brief interventions (Rooney & Murray, 1996) . Theoretically, multisession interventions, which typically involve at least three hour-long sessions that occur on a weekly basis, allow participants to reflect on intervention material between repeated sessions, thereby maximizing internalization of program tenants. Furthermore, multisession interventions also give participants a chance to try new skills and then return to the group for troubleshooting advice. Thus, we hypothesized that intervention effects would be stronger for multiple-session interventions relative to brief single-session interventions.
Program Content
Another important factor that should determine whether a program produces intervention effects is the content of the intervention. Theoretically, interventions that target established risk factors for eating pathology will be more effective than those that focus on 1 Note that the predictive power for other cutpoints on participant age, such as younger than 18 years old (which would correspond roughly to entry into college), showed a weaker relation to effect sizes than the younger than age 15 cutpoint suggested by clinical experience. For instance, the effect for the age-15 cutpoint was larger (r ϭ .47, p ϭ .001) than the effect for the age-18 cutpoint (r ϭ .34, p ϭ .044) in the prediction of effect sizes for eating pathology at posttest. Post hoc analyses also verified that the continuous age variable did not account for any more variance in effect sizes than did the dichotomous age variable, which suggests that the effects were not attenuated because of our decision to dichotomize this variable.
nonestablished risk factors (Stice, Mazotti, et al., 2000) . More generally, research has indicated that psychoeducational content is ineffective in producing behavioral change (Clarke, Hawkins, Murphy, & Sheeber, 1993; Larimer & Cronce, 2002) . Accordingly, we hypothesized that programs that focused on increasing resistance to sociocultural pressures for thinness, body satisfaction, self-esteem, and healthy weight-management skills would produce larger intervention effects than programs that did not focus on these factors. Conversely, we expected that programs focusing on stress and coping skills would be associated with smaller intervention effects because these variables are not established eating disorder risk factors. Finally, we hypothesized that psychoeducational programs would be associated with weaker intervention effects. Because of the considerable content overlap of various interventions, it was necessary to create nonorthogonal content variables that reflected whether each particular program focused on each of these six content areas (i.e., sociocultural pressures, healthy weight control, body satisfaction, self-esteem, psychoeducational information on eating disorders, and stress and coping).
Use of Validated Measures
Prevention researchers have noted that use of unreliable measures may result in an underestimation of intervention effects in prevention trials (Kalichman, Carey, & Johnson, 1996) . Presumably, trials that use reliable measures should be better positioned to detect intervention effects that do occur because these measures are more sensitive. Thus, we hypothesized that trials that used validated outcome measures would observe larger intervention effects than trials that used measures for which reliability and validity have not been established.
Trials that used measures with established reliability and validity (minimum requirement was evidence of internal consistency greater than .70 and test-retest coefficients greater than .60 or evidence of predictive validity) for at least 50% of the outcomes were coded as having used validated measures and the remaining were coded as having used nonvalidated measures.
Method

Sample of Studies
Several procedures were used to retrieve published and unpublished articles. First, a computer search was performed on PsycINFO, MEDLINE, Dissertation Abstracts International, and Cumulative Index to Nursing and Allied Health Literature for the years 1980 (through April 2003 using the following key words: eating disorder, eating pathology, anorexia, anorexic, bulimia, bulimic, binge eating, prevention, preventive , and intervention. Two research assistants and a professional librarian performed independent searches to increase the odds that all relevant articles would be retrieved. Eric Stice reviewed the products of all three searchers to identify pertinent articles. Second, the tables of contents for journals that commonly publish articles in this area were reviewed for this same period (e.g., International Journal of Eating Disorders, Journal of Consulting and Clinical Psychology) . Third, the reference sections of all identified articles, review chapters, and books in this area were examined. Finally, established eating disorder prevention researchers were contacted and asked for copies of unpublished articles (under review or in press) describing prevention trials.
Inclusion and Exclusion Criteria
The defining feature of a successful eating disorder prevention program is that it reduces current or future eating disorder symptoms or rates of clinically significant eating pathology relative to the changes in these outcomes observed in a control group. Reductions in initial symptoms are clinically important because there are nontrivial rates of subdiagnostic eating pathology in unselected samples that are associated with subjective distress and functional impairment (Lewinsohn et al., 2000; Patton et al., 1999) . The rationale for interventions that focus solely on risk factors is that a reduction in these factors should produce decreases in eating pathology (i.e., intervention effects on eating pathology are mediated by reductions in the risk factors). Thus, to be considered optimally successful, an eating disorder prevention program should reduce both the risk factor and eating pathology-even if the intervention focuses solely on reducing the risk factor. Nonetheless, we included prevention trials that tested for intervention effects on eating pathology, as well as those that solely tested for intervention effects on risk factors that have been found to predict onset of eating pathology.
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We focused exclusively on prevention programs that were evaluated in controlled trials. We included trials in which participants were randomly assigned to an intervention or to a minimal-intervention, placebo, waitlist, or assessment-only control condition, as well as trials in which some relevant comparison group was used (e.g., matched controls) in a quasiexperimental design. Random assignment to condition is optimal because it is the best approach to generating comparison groups that are equated on any potential confounding variables. Because many potential confounds are unknown, random assignment is preferable to the use of control groups that are matched to the intervention group on certain dimensions. Nonetheless, carefully selected comparison groups can permit useful inferences regarding intervention effects if analyses test for significant differences in change over time across conditions. Seventeen studies without minimalintervention, placebo, waitlist, or assessment-only control groups were omitted because there was no way to determine whether any observed changes were due to the intervention or to the passage of time, regression to the mean, or measurement artifacts (i.e., pretest sensitization). Admittedly, the use of waitlist or assessment-only control groups does not permit one to rule out the possibility that any observed effects are due to expectancies or demand characteristics. However, since only five trials used minimal-intervention or placebo control conditions, we did not require these types of control conditions. We also focused exclusively on studies that tested whether the change in the outcomes over time was significantly greater in the intervention group versus the control group. This could take the form of a Time ϫ Condition interaction in a repeated measures analysis of variance (ANOVA) model or an analysis of covariance (ANCOVA) model that controls for initial levels of the outcome variable. Growth curve and survival models could also be used if they controlled for initial levels of the outcome. Studies that only tested for significant changes within condition were not included because this type of analysis does not test whether the reductions in the intervention condition are significantly greater than the reductions in the control condition. With this approach there is no way to separate the effects of the intervention versus those from alternative sources, such as regression to the mean. Authors of prevention trials that did not test for significant differences in change in the outcomes across conditions were asked if they could 2 We included three trials of cognitive-behavioral interventions that were designed to reduce body dissatisfaction (Butters & Cash, 1987; Dworkin & Kerr, 1987; Rosen, Saltzberg, & Srebnik, 1989) even though these trials were not originally conceived of as prevention programs because several subsequent eating disorder prevention programs were based on these programs (Bearman et al., 2003; Celio et al., 2000; Winzelberg et al., 1998 Winzelberg et al., , 2000 and because body dissatisfaction is one of the most robust risk factors for onset of eating pathology (Stice, 2002) .
provide the results of such analyses. Of 10 authors contacted, 3 provided the requested results so that their findings could be included in this review 3 (the other seven trials were excluded). Four studies that included only posttest measures were excluded because it is not possible to model change in the outcomes with this type of design, and thus there is no way of ruling out the possibility that any observed findings resulted because random assignment failed to create equivalent groups at pretest. 4 Finally, one study that did not collect information to allow the authors to pair pretest and posttest data was excluded because it is not possible to model change with unmatched data.
Effect Size Estimation Procedures
We calculated effect sizes for outcomes assessing eating pathology and risk factors for eating pathology. We included outcomes that were examined in at least 10 trials. We required a minimum of 10 trials because Stice (2002) found it difficult to detect moderators of effect sizes with fewer data points. We included thin-ideal internalization, body dissatisfaction, dieting, negative affect, and body mass because each of these factors has been found to predict subsequent onset of eating pathology in prospective risk factor studies (Stice, 2002) . Although deficient knowledge about eating disorders is not an established risk factor for eating pathology, this outcome was included because it was examined in a large portion of the trials.
We calculated separate effect sizes for intervention effects at termination and at follow-up (averaging across all available follow-ups) to provide discrete tests of acute and long-term effects. Reporting one overall index of intervention effects that averaged across termination and follow-up data would have unfairly underestimated effects for programs that were evaluated in trials with longer follow-ups because effects tend to become smaller over time. When multiple measures of the same outcome were included in a trial, effect sizes were calculated for the scale that had the most evidence of reliability and validity. If both measures possessed equal evidence of reliability and validity, an average effect size and probability value ( p value) was calculated using the fixed-effects formulas provided in Shadish and Haddock (1994, pp. 265-266) . When multiple measures of conceptually similar outcomes were included in a study, the one with the strongest construct validity was selected (e.g., a measure that solely reflected body dissatisfaction was selected over one that reflected body dissatisfaction, thin-ideal internalization, and dieting). Effect sizes were from analyses that used all available data (completer analyses) rather than intent-to-treat analyses (wherein the last available data point for participants who drop out is carried forward) because most trials only reported the former.
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If effect sizes were not reported, they were directly calculated by reconstituting the data (e.g., using weighted p values to conduct a chisquare test) or were estimated from the p values (exact p values were directly calculated from test statistics when possible) using the formula provided in Rosenthal (1991) . If these options were not possible because insufficient information was provided, effect sizes were requested from the authors. Of the 23 authors contacted, 17 provided the requested effect sizes.
6 Despite these efforts, we were unable to generate effect sizes estimates for the nonsignificant intervention effects from five trials because the authors could not be located or because the authors could not locate their data (we were able to generate effect sizes for the significant effects). As the optimal unbiased estimate of these missing nonsignificant effect sizes is zero (Rosenthal, 1991) , we assumed an r of .00 and a p value of .50 for these missing effects. Fortunately, less than 5% of the effect sizes examined in this meta-analysis were set to zero because they were missing.
The correlation coefficient (r) was selected as the index of effect size because of its similar interpretation across different combinations of interval, ordinal, and nominal variables (Pearson's r, Spearman's rho, and point-biserial correlations; Rosenthal, 1991 ). Cohen's (1988) criteria for small (r ϭ .10), medium (r ϭ .30) and large (r ϭ .50) effects were used.
Results
The literature search identified 51 published and unpublished studies that met the inclusion criteria, in which 38 eating disorder prevention programs were evaluated in 53 separate controlled trials (11 programs were evaluated in more than one trial, five trials evaluated two interventions simultaneously, and two reports described the results from two separate trials). In total, this resulted in 60 separate effect sizes estimates for eating disorder prevention programs for this meta-analysis.
A brief description of the sample, program content, and intervention effects is provided in Table 1 for universal prevention programs and in Table 2 for selected prevention programs. Tables  3 and 4 report the magnitude of effect sizes (r) and provide the sample, design, and content features that were investigated as potential moderators of intervention effects for universal and selected prevention programs, respectively. Only the effect sizes for outcomes examined in 10 or more trials are summarized in Tables  3 and 4 , but relevant outcomes that were examined in fewer trials 3 Three authors who did not report the results of analyses testing whether there was significantly differential change across conditions in the original article were generous enough to provide this information when contacted (Franko, 1998; Kater, Rohwer, & Londre, 2002; Martz & Bazzini, 1999) . 4 For similar reasons, we did not use effect size estimates, such as d, that focus on posttest mean differences across conditions without correcting for pretest mean differences. Such effect sizes estimates are not able to rule out the possibility that differences at baseline between the conditions artificially amplified or attenuated effect size estimates. This approach also introduces greater error variance in effect sizes estimates and therefore decreases power in analyses testing heterogeneity of treatment effects and moderators of treatment effects.
5 It should be noted that intent-to-treat analyses may provide an overly liberal or overly conservative indication of intervention effects depending on when most participants dropped and whether attrition favored the intervention or control group. If most participants dropped before providing data at intervention termination, intent-to-treat analyses may be conservative because the analyses assume that participants remain as symptomatic as they were at pretest. However, if most participants dropped after providing termination data, intent-to-treat analyses may be overly liberal because the analyses assume that any intervention gains are preserved over follow-up (which is typically not the case). To complicate matters further, intent-to-treat analyses provide an overestimate of intervention effects if more participants drop from the control group before providing termination data or if more participants drop from the intervention condition after providing termination data. Intent-to-treat analyses provide an underestimate of intervention effects if more participants drop from the intervention group before providing termination data or if more participants drop from the control condition after providing termination data. Furthermore, intentto-treat analyses produce greater biases on effect sizes for less efficient (longer) prevention programs than for more efficient (shorter) programs because (all else being equal) there is greater attrition from longer trials. 6 The authors of the following studies were gracious enough to provide effect sizes estimates when none were reported in the original article and none could be calculated with reported data: Baranowski & Hetherington, 2001; Dalle Grave, De Luca, & Campello, 2001; Mann et al., 1997; McVey & Davis, 2002; McVey, Davis, Tweed, & Shaw, in press; McVey, Lieberman, Voorberg, Wardrope, & Blackmore, 2003; Neumark-Sztainer, Butler, & Palti, 1995; O'Dea & Abraham, 2000; Paxton, 1993; Santonastaso et al., 1999; Stewart et al., 2001; Varnado-Sullivan et al., 2001; Wade, Davidson, & O'Dea, 2003; Winzelberg et al., 1998 Winzelberg et al., , 2000 Withers, Twigg, Wertheim, & Paxton, 2002; Zabinski, Calfas, Gehrman, Wilfley, & Sallis, 2001. Effects for knowledge at posttest and 6-month follow-up relative to an assessment-only control group, but no effects for body dissatisfaction, dieting, negative affect, or eating pathology.
Jerome (1987, 1991) 135 and 109 high school girls and boys mean age ϭ 15.1; 15.7 Psychoeducational video. Described bulimia nervosa and detailed the processes that putatively cause development of this eating disorder.
Effect for knowledge relative to assessment-only controls at posttest in first trial, but no effects for perceived pressure to be thin, body dissatisfaction, dieting, or eating pathology. Effects for knowledge at posttest in second trial, but no effects for body dissatisfaction, dieting, negative affect, or eating pathology. Kater et al. (2002) 415 grade and middle school girls and boys mean age ϭ 10.0 Psychoeducational. Provided information on determinants of body shape and healthy weight-control behaviors and promoted body acceptance, coping skills, and critical thinking about mass media. No effects for knowledge, healthy weight-control behaviors, thin-ideal internalization, body satisfaction, or negative affect at posttest for girls or boys relative to assessment-only controls. Killen et al. (1993) 838 middle school girls mean age ϭ 12.4 Didactic psychoeducational. Provided information on harmful effects of unhealthy weight-control behaviors, promoted healthy weight-control practices, and taught coping skills to resist sociocultural pressures for thinness.
Effect for knowledge relative to assessment-only controls at posttest, but no effect at 24-month follow-up. No effects for healthy weight-control behaviors, perfectionism, body dissatisfaction, dieting, negative affect, eating pathology, or body mass at posttest or follow-up. Kusel (1999) 172 middle school girls mean age ϭ 10.1 Media literacy program promoted resistance to sociocultural pressure for thinness by enhancing critical viewing of mass media.
Effects for thin-ideal internalization, body dissatisfaction, dieting, and negative affect relative to assessment-only controls at posttest, but no effects for eating pathology; no effects at 3-month follow-up. Mann et al. (1997) No effects for body dissatisfaction or eating pathology at posttest or follow-up relative to assessment-only controls in first trial. Effects for body dissatisfaction, dieting, and negative affect at posttest and follow-up, and for bulimic symptoms at posttest but not at follow-up, in second trial, but no effects for perfectionism.
Moreno & Thelen (1993) 219 middle school girls mean age ϭ 13.75 Didactic psychoeducational presentation. Provided information on eating disorders, consequences and putative causes of eating pathology, healthy weight-control behaviors, and peer pressure resistance skills. Delivered by a research assistant (Study 1) and a home economics teacher (Study 2).
Effects for knowledge and behavioral intentions to diet at posttest and 1-month follow-up relative to assessment-only controls in both trials. Mutterperl & Sanderson (2002) 107 college women mean age ϭ 18.1 Brochure to correct misperceptions about normative eating, dieting, and exercise behaviors of college women.
No effects for thin-ideal internalization, eating disorder symptoms, or body mass at posttest or follow-up relative to a control brochure discussing healthy weight-control behaviors. Nebel (1995) 203 college women mean age not available Interactive psychoeducational. Provided information on eating disorders, healthy weight-control behaviors, and stress management; promoted body satisfaction and self-esteem.
Effects for bulimic symptoms at posttest relative to an assessment-only control condition, but no effects for knowledge, body satisfaction, or negative affect.
Neumark-Sztainer et al.
341 high school girls mean age ϭ 15.3 Didactic psychoeducational. Presented information on healthy weight-control behaviors, body image, eating disorders, putative causes of eating disorders, and social pressure resistance skills.
Effects for knowledge and eating pathology at 1-month followup; knowledge, healthy weight-control behaviors, dieting, and binge eating at 6-month follow-up; and binge eating at 24-month follow-up.
208 girl scouts mean age ϭ 10.6 Provided psychoeducational information on normative physical development. Included self-esteem enhancement exercises and interactive activities focused on helping adolescents become critical consumers of thin-ideal media.
Effects for knowledge at posttest but not at 3-month follow-up, and effects for thin-ideal internalization at 3-month follow-up but not at posttest, relative to waitlist controls. No effects for body dissatisfaction, dieting, or eating pathology. Nicolino et al. (2001) 85 college women mean age ϭ 18.9 Cognitive-behavioral intervention focusing on emotional and behavioral precipitants of body dissatisfaction, behavioral rituals regarding appearance, challenging negative cognitions regarding body dissatisfaction, and relapse prevention.
No effects for thin-ideal internalization, body dissatisfaction, dieting, and negative affect at the 1-month follow-up relative to minimal-intervention controls.
O'Dea & Abraham (2000) 470 middle school girls and boys mean age ϭ 12.9 Interactive intervention that promoted positive self-esteem, coping skills, and social skills.
Effects for thin-ideal internalization and dieting at 12-month follow-up but not posttest; effects for body dissatisfaction at posttest but not 12-month follow-up relative to assessmentonly controls. No effects for perfectionism, dieting, negative affect, or eating pathology.
Outwater (1991) 50 middle school girls and boys mean age ϭ 11.5 Didactic psychoeducational. Focused on enhancing body satisfaction and self-esteem. No effects for body satisfaction or negative affect at posttest or 1-month follow-up relative to an assessment-only control group. Paxton (1993) 136 high school girls mean age ϭ 14.1 Didactic psychoeducational. Provided information about sociocultural pressures; determinants of body size, nutrition, weight-control methods, and emotional eating. Interactive discussions about these topics in small groups. No effects for thin-ideal internalization, body dissatisfaction, dieting, negative affect, eating pathology, body mass, or healthy behaviors at 11-month follow-up relative to assessment-only controls.
Richman (1993, 1998) 180 and 463 primary school girls and boys mean age ϭ 10.4; 10.9 Psychoeducational. Presented information on eating disorders and healthy weight-control behaviors, attempted to enhance selfesteem, and encouraged participants to resist the thin ideal.
Effects for knowledge and body satisfaction compared with assessment-only controls at posttest in first trial, but no effects for dieting and eating pathology. Effects for knowledge, body satisfaction, and dieting relative to assessment-only control group at posttest, but no effects for bulimic pathology.
Santonastaso et al.
(1999) 265 vocational school girls mean age ϭ 16.1 Provided psychoeducational information about normative physical development and eating disorders. Girls engaged in unstructured discussions about topics such as body image concerns, sociocultural pressures, and coping with stress. Effects for body dissatisfaction at 12-month follow-up relative to assessment-only controls, but no effects for body mass, negative affect, perfectionism, or eating pathology.
Shepard (2001) 153 high school girls mean age ϭ 14.4 Psychoeducational interactive program provided information on sociocultural pressures, body image disturbances, dieting and healthy weight-control behaviors, and eating disorders.
Effects for knowledge at posttest and follow-up relative to assessment-only controls, but no effects for thin-ideal internalization, body dissatisfaction, or eating pathology. Smolak et al. (1998a Smolak et al. ( , 1998b ) 222 and 266 grade school girls and boys mean age ϭ 10.0; 9.0 Didactic psychoeducational. Provided information on nutrition, healthy weight-control techniques, and diversity of body shapes and promoted critical evaluation of thin-ideal media.
Effects for thin-ideal internalization at posttest relative to assessment-only controls in first trial, but no effects for knowledge, healthy weight-control behaviors, body dissatisfaction, and dieting. No effects for knowledge, healthy weight-control behaviors, thin-ideal internalization, body dissatisfaction, or dieting in second trial. Stewart et al. (2001) 459 grade school girls mean age ϭ 13.4 Interactive program focused on resisting cultural pressures for thinness, determinants of body weight, body acceptance, effects of cognitions on emotions, nature and consequences of eating disorders, self-esteem enhancement, stress management, and healthy weight-control behaviors.
Effects for knowledge, dieting, and eating pathology at both posttest and 6-month follow-up, and effects for body dissatisfaction at posttest, but not at 6-month follow-up, relative to an assessment-only control group. No effects for negative affect. (table continues) are described in Tables 1 and 2 . The effect sizes reported in Tables  3 and 4 are for the intervention versus a waitlist or assessment-only control group when available. It would have unfairly underestimated the effects of the interventions that were compared with more rigorous minimal-intervention or placebo control groups, relative to those interventions that were compared with waitlist or measurement-only control groups. Nonetheless, the effects of the intervention relative to a minimal-intervention or placebo control condition are described in Tables 1 and 2 when available. The effect sizes reflect analyses performed on the entire samples used in these studies. The effects for separate analyses with high-risk subgroups are not reported here because few studies conducted such analyses and because trials that did conduct these analyses focused on qualitatively different high-risk subgroups. The findings from these separate high-risk subgroups are discussed below.
Summary of Intervention Effects
Overall, this review suggests that a number of promising eating disorder prevention programs have been evaluated. Thirty-two (53%) of the interventions resulted in significant reductions in at least one established risk factor for eating pathology, such as body dissatisfaction (which represented 26 distinct programs). Even more exciting was the fact that 15 (25%) of the interventions resulted in significant reductions in eating pathology (which represented 10 distinct programs), and we found evidence that certain interventions both reduce extant eating pathology and prevent increases in eating pathology that were observed in control groups. These promising findings represent a relatively new development, given that most of the effective prevention programs have been evaluated in the past few years. Despite the encouraging findings, there was a wide variety of intervention effects, ranging from those that produced no effects on any outcomes to those that produced significant effects for all outcomes. Thus, it is important to examine factors that moderated the effect sizes observed across interventions.
Average Intervention Effect Sizes and Moderators of Effect Sizes
In this section we report the weighted average random effect size for each of the outcomes that were examined in at least 10 trials-the minimum deemed necessary to permit adequate power to detect moderator effects. The random-effects SPSS macro developed by Lipsey and Wilson (2001) was used to estimate the weighted average effect sizes. We then tested whether there was significant heterogeneity in the effect sizes for each outcome with the random-effects Q test using the SPSS macro. In the event of significant heterogeneity, univariate models tested whether the 12 putative moderators were related to observed effect sizes using the random effects SPSS macro for inverse variance weighted regression with maximum likelihood estimation. We first estimated univariate models that examined each moderator individually to gain insight into these relations that were not obscured by multicolinearity. Next, we estimated multivariate models that included the moderators that were significant in the univariate models. We also tested whether there was significant residual heterogeneity in effect sizes after the moderators were entered into the multivariate Effects for girls at posttest for thin-ideal internalization and eating pathology, but not for dieting and negative affect relative to waitlist controls. Effects for boys at posttest for thin-ideal internalization and negative affect, but not for dieting and eating pathology. Wade et al. (2003) 86 middle school girls and boys mean age ϭ 13.42 Media literacy program promoted critical evaluation of thin-ideal images. Self-esteem program promoted positive self-esteem, coping skills, and social skills.
No effects on body dissatisfaction, dieting, or negative affect at posttest or at 3-month follow-up for either intervention relative to assessment-only controls.
Weiss (2000) 173 high school girls mean age ϭ 14.3 Interactive program that provided information on eating pathology and risk factors for eating pathology and promoted healthy weight-control behaviors, social pressures resistance, and body satisfaction and self-esteem.
Effects for knowledge at posttest and follow-up, and for body dissatisfaction at follow-up relative to assessment-only controls, but no effects for dieting, negative affect, or bulimic pathology. Withers et al. (2002) 242 middle school girls mean age ϭ 12.5 Psychoeducational video provided information on causes and consequences of body image and eating problems, body shape determinants, social pressures for thinness, and healthy eating.
Effects for knowledge at posttest and 1-month follow-up relative to an assessment-only control condition, but no effects for body dissatisfaction or dieting.
Wolf-Bloom (1999) 70 high school girls mean age ϭ 12.3 Media literacy intervention. Promoted critical viewing of media images of the thin ideal and the effects on girls and women.
No effects for thin-ideal internalization, body dissatisfaction, negative affect, or eating pathology at posttest relative to assessment-only controls.
models. This process was conducted separately for acute (pretest to termination) and long-term effects (pretest to follow-up). Preliminary analyses tested whether publication status (published ϭ 1, nonpublished ϭ 0) moderated the magnitude of effect sizes, which would have suggested that this variable should be included in the analyses. Publication status did not show a significant relation to effect sizes for any of the seven outcomes for either posttest or follow-up data. Similar analyses indicated that use of random assignment to condition (randomized ϭ 1, not randomized ϭ 0) did not show a significant relation to any of the effect sizes examined in this report. Accordingly, neither publication status nor use of random assignment was included as a moderator.
The moderators were coded as follows. Risk factor status was coded such that 1 ϭ selective and 0 ϭ universal. Participant sex was coded such that 1 ϭ female sample and 0 ϭ male or mixedsex sample. Participant age was coded such that 1 ϭ mean age greater than 15 years and 0 ϭ mean age less than 15 years. Program format was coded such that 1 ϭ interactive program and 0 ϭ didactic program. Number of sessions was coded such that 1 ϭ multiple-session intervention and 0 ϭ single-session intervention. Sociocultural resistance skills, body satisfaction enhancement, self-esteem enhancement, healthy weight-control skills, stress and coping skills, and psychoeducational content was coded such that 1 ϭ present and 0 ϭ absent. Validated measures was coded such that 1 ϭ validated and 0 ϭ nonvalidated.
Knowledge of eating disorders. The weighted average effect size for knowledge of eating disorders at termination across the 16 prevention trials was .38 ( p Ͻ .001). There was statistically significant heterogeneity of effect sizes, 2 (15, N ϭ 16) ϭ 190.52, p Ͻ .001, indicating that it was appropriate to investigate potential moderators of intervention effects. We were unable to investigate the effects of risk factor status and psychoeducational content, as there was insufficient representation of the levels of these moderators for this particular outcome. We required that there be at least two studies with each of the two levels for each moderator to be included in the analyses. None of the moderators examined were significant predictors of effect size for knowledge of eating disorders at termination.
The weighted average effect size for knowledge of eating disorders at follow-up across the 13 trials was .29 ( p Ͻ .001). There was statistically significant heterogeneity of effect sizes, 2 (12, N ϭ 13) ϭ 97.76, p Ͻ .001, indicating that it was appropriate to investigate moderators of intervention effects. Preliminary analysis indicated that length of follow-up period was not significantly related to the effect sizes for knowledge, therefore this variable was not used as a covariate in subsequent models. There was insufficient variability in the following moderators for them to be included in these analyses: risk factor status, sociocultural content, stress/coping content, and psychoeducational content. None of the remaining moderators were significant predictors of effect size for knowledge of eating disorders at follow-up.
Thin-ideal internalization. The weighted average effect size for thin-ideal internalization at termination across the 20 trials was .19 ( p Ͻ .001). There was significant heterogeneity of effect sizes, 2 (19, N ϭ 20) ϭ 60.60, p Ͻ .001. There was insufficient variability in self-esteem enhancement content to examine this factor in these moderator analyses. A univariate model indicated that selected programs produced significantly (z ϭ 2.93, p Ͻ .005) larger decreases in thin-ideal internalization (mean r ϭ .27, p Ͻ .001) than universal programs (mean r ϭ .12, p Ͻ .01). Interventions produced significantly (z ϭ 2.50, p Ͻ .05) larger effect sizes for thin-ideal internalization in trials that used validated measures (mean r ϭ .24, p Ͻ .001) than in trials that used nonvalidated measures (mean r ϭ .06, ns). Studies that focused on stress and coping skills (mean r ϭ .05, ns) showed significantly smaller effect sizes (z ϭ Ϫ2.20, p Ͻ .05) than those that did not (mean r ϭ .23, p Ͻ .001). Intervention effects were significantly larger (z ϭ 2.04, p Ͻ .05) when delivered to female-only samples (mean r ϭ .23, p Ͻ .001) versus samples with male participants (mean r ϭ .07, ns). Programs focusing on participants over the age of 15 produced significantly (z ϭ 2.16, p Ͻ .05) larger effect sizes (mean r ϭ .26, p Ͻ .001) than those focusing on younger participants (mean r ϭ .13, p Ͻ .01). In the multivariate model with the five variables that showed significant univariate effects, none remained significant. There was no significant residual heterogeneity in effect sizes, 2 (15, N ϭ 16) ϭ 19.64, ns, when these five predictors were entered into the model.
The weighted average effect size for thin-ideal internalization at follow-up across the 17 trials was .15 ( p Ͻ .001). However, because there was no significant heterogeneity of effect sizes for thin-ideal internalization at follow-up, 2 (16, N ϭ 17) ϭ 25.88, ns, we did not test for moderators of effect size.
Body dissatisfaction. The weighted average effect size for body dissatisfaction at termination across 46 trials was .13 ( p Ͻ .001). There was significant heterogeneity of effect sizes, 2 (45, N ϭ 46) ϭ 85.02, p Ͻ .001. A univariate model indicated that selected programs produced significantly (z ϭ 4.71, p Ͻ .001) larger decreases in body dissatisfaction (mean r ϭ .23, p Ͻ .001) than did universal programs (mean r ϭ .08, p Ͻ .001). Interactive programs produced significantly (z ϭ 1.97, p Ͻ .05) larger decreases in body dissatisfaction (mean r ϭ .15, p Ͻ .001) than did studies that used didactic programs (mean r ϭ .08, p Ͻ .005). Significantly (z ϭ 2.03, p Ͻ .05) larger effects were observed for trials with a mean participant age of 15 or older (mean r ϭ .18, p Ͻ .001) than were observed for trials with younger participants (mean r ϭ .10, p Ͻ .001). Multisession programs produced significantly (z ϭ 2.15, p Ͻ .05) larger effects (mean r ϭ .14, p Ͻ .001) than did single-session programs (mean r ϭ Ϫ.03, ns). Programs with psychoeducational content (mean r ϭ .09, p Ͻ .001) had significantly smaller effects (z ϭ Ϫ3.52, p Ͻ .001) than did programs without this content (mean r ϭ .21, p Ͻ .001). In the multivariate model with the five moderators that showed significant univariate effects, only the effect for selected versus universal programs (z ϭ 3.23, p Ͻ .005) remained significant. There was no significant residual heterogeneity in effect sizes, 2 (40, N ϭ 41) ϭ 41.23, ns, when these five predictors were entered into the model.
The weighted average effect size for body dissatisfaction at follow-up across the 37 trials was .12 ( p Ͻ .001). There was significant heterogeneity of effect sizes, 2 (36, N ϭ 37) ϭ 76.11, p Ͻ .001. Because preliminary analysis indicated that length of follow-up period was not significantly related to the effect sizes for body dissatisfaction, the former variable was not used as a covariate. A univariate model indicated that selected programs produced significantly (z ϭ 6.72, p Ͻ .001) larger decreases in body dissatisfaction (mean r ϭ .25, p Ͻ .001) than did universal programs (mean r ϭ .06, p Ͻ .001). Significantly (z ϭ 2.52, p Ͻ .05) larger decreases in body dissatisfaction were observed for interventions thin-ideal internalization, and negative affect. Significant intervention effects for dieting at termination and follow-up relative to minimal-intervention control group, but not for body dissatisfaction, negative affect, or eating pathology. Bearman et al. (2003) 74 college women mean age ϭ 18.9 Brief four-session version of the cognitive-behavioral intervention for body dissatisfaction developed by Cash and Rosen (see, e.g., Butters & Cash, 1987) . Effects for body dissatisfaction and negative affect at posttest and 3-month follow-up relative to waitlist controls, but no effects for dieting or bulimic symptoms. Butters & Cash (1987) 31 college women mean age ϭ 21.3 Cognitive-behavioral intervention promoted body satisfaction by challenging negative cognitions regarding appearance and using systematic desensitization to reduce anxiety about body dissatisfaction.
Effects for body dissatisfaction and negative affect at posttest.
Chase (2001) 91 college women mean age ϭ 18 Didactic intervention that provided education about healthy weight-control behaviors, precursors and consequences of eating disorders, the influence of cognitions on feelings and behaviors, and social pressure resistance skills. Effects for knowledge, body dissatisfaction, and dieting at posttest and 1-month follow-up relative to minimal-intervention controls, but no effects for thin-ideal internalization, negative affect, eating pathology, or body mass. Dworkin & Kerr (1987) 79 college women mean age not available Cognitive intervention promoted body satisfaction through cognitive restructuring. A cognitive-behavioral intervention added self-reinforcement for cognitive restructuring and body acceptance role-plays. Effects for body dissatisfaction and negative affect at posttest for both interventions relative to minimal-intervention controls. Franko (1998) 19 college women mean age not available Intervention promoted critical evaluation of cultural pressure for thinness, presented healthy weight-control skills, challenged dysfunctional cognitions about body image, and introduced affect-regulation skills. No effects for thin-ideal internalization, body dissatisfaction, or bulimic symptoms relative to assessment-only controls at posttest. Kaminski & McNamara (1996) 29 college women mean age ϭ 18.3 Interactive program provided information about eating disorders, putative risk factors for eating disorders, and healthy and unhealthy weight control; presented cognitive interventions for body image and eating disturbances; and taught communication and affect regulation skills. Effects for perfectionism, thin-ideal internalization, body dissatisfaction, dieting, and negative affect relative to assessment-only control group at posttest. All effects except perfectionism persisted through 1-month followup.
McVey et al. (2003) 214 grade school girls mean age ϭ 12.5 Interactive program promoted critical use of the media, body acceptance, healthy weight-control behaviors, and stress management skills. Provided information regarding determinants of body mass. Effects for body dissatisfaction, dieting, and bulimic symptoms relative to assessment-only controls at posttest and 3-month follow-up. Prevent natural increases in bulimic symptoms observed in controls. 81 college women mean age ϭ 20.0 Intervention promoted a low-calorie diet, adapted from Brownell's (1997) obesity treatment program, for nonobese individuals. Effects for bulimic pathology and body mass, but not in negative affect or dieting, relative to the waitlist control group at posttest. Rosen et al. (1989) 23 college women mean age ϭ 19.0 Cognitive-behavioral intervention was similar in content to that evaluated by Butters and Cash (1987) but was delivered in a small group format, provided corrective feedback regarding body size misperception, and sought to reduce avoidance of behaviors that elicit body image concerns. Effects for body size estimation, body dissatisfaction, and behavioral avoidance relative to minimal-intervention control group at posttest and 2-month follow-up. Stice, Mazotti, et al. (2000) 30 college women mean age ϭ 18.0 A dissonance-based intervention wherein girls with elevated levels of thin-ideal internalization voluntarily critiqued the thin ideal in a series of verbal, written, and behavioral exercises. Effects for thin-ideal internalization, body dissatisfaction, negative affect, and bulimic symptoms but not dieting at posttest relative to waitlist controls. All effects except negative affect persisted at 1-month follow-up. Prevented increases in bulimic symptoms observed in the waitlist controls over 2-month study. Stice, Presnell, et al. (2003) 148 and 193 high school girls and college women mean age ϭ 17.4; 17.0 In dissonance intervention, girls with elevated levels of thinideal internalization voluntarily critiqued the thin ideal in verbal, written, and behavioral exercises. Healthy weight-management intervention promoted permanent decreases in high-fat food consumption and increases in exercise. In first trial, dissonance program produced effects for thin-ideal internalization, body dissatisfaction, negative affect, and bulimic symptoms at posttest, and for negative affect and bulimic symptoms at 6-month follow-up. No effects for dieting. Healthy weight program produced effects for thin-ideal internalization, negative affect, and bulimic symptoms at posttest and 6-month follow-up. No effects for body dissatisfaction or dieting. In second trial, dissonance program produced effects for thin-ideal internalization, body dissatisfaction, dieting, negative affect, and eating pathology, but not healthy behaviors or body mass, relative to waitlist and minimal-intervention conditions at posttest. Effects relative to waitlist condition persisted through 6-month follow-up, with the exception of the negative affect effect, but no effects for dissonance program relative to minimal-intervention controls at 6-month follow-up. Healthy weight program produced effects for healthy behaviors and eating pathology relative to waitlist controls at posttest, and for healthy behaviors, body dissatisfaction, and eating pathology relative to minimal-intervention controls at posttest. Effects for thin-ideal internalization, body dissatisfaction, dieting, and eating pathology at 6-month follow-up relative to waitlist controls. Only effect for body dissatisfaction relative to minimal-intervention controls at 6-month followup. Winzelberg et al. (1998 Winzelberg et al. ( , 2000 , Celio et al. (Butters & Cash, 1987) . Intervention provided information on eating disorders, healthy weight-control behaviors, and nutrition and included unstructured e-mail-support interchange that allowed participants to talk about emotionally important material and reactions to the program. First and second versions were similar, but third version included interactive cognitive-behavioral exercises, in-person meetings with facilitators, weekly reading assignments, and critical reflection papers on readings. Third trial compared intervention with a university-taught eating disorder class. Effects for body dissatisfaction at posttest and 3-month follow-up relative to waitlist controls in first trial, but no effects for knowledge, eating pathology, or body mass. Effects for body dissatisfaction at follow-up, but not at posttest, relative to waitlist controls in second trial, but no effects for eating pathology. Effects for body dissatisfaction at posttest, but not 6-month follow-up, and dieting at posttest and 6-month follow-up relative to waitlist controls in third trial, but no effects for bulimic symptoms. No effects on any outcomes for the eating disorder class relative to computer-administered intervention or waitlist controls. offered to female-only samples (mean r ϭ .15, p Ͻ .001) than were observed for interventions offered to samples containing male participants (mean r ϭ .05, p Ͻ .05). Significantly (z ϭ 3.81, p Ͻ .001) larger effects were observed for trials focusing on participants over age 15 (mean r ϭ .20, p Ͻ .001) than were observed for trials focusing on younger participants (mean r ϭ .06, p Ͻ .001).
Interventions produced significantly (z ϭ 2.69, p Ͻ .01) larger effects in trials that used validated measures (mean r ϭ .15, p Ͻ .001) than in trials that used nonvalidated measures (mean r ϭ .03, ns). In the multivariate model with the four variables that showed significant univariate effects, only the effect for selected versus universal focus (z ϭ 4.42, p Ͻ .001) remained significant. There was no significant residual heterogeneity in effect sizes, 2 (32, N ϭ 33) ϭ 25.89, ns, when these four predictors were entered into the model.
Dieting. The weighted average effect size for dieting at termination across the 33 trials was .11 ( p Ͻ .001). There was significant heterogeneity of effect sizes, 2 (32, N ϭ 33) ϭ 59.76, p Ͻ .005. There was insufficient variability in the number of sessions for this variable to be included in these moderator analyses. A univariate model indicated that selected programs (mean r ϭ .18, p Ͻ .001) produced significantly (z ϭ 2.88, p Ͻ .005) larger decreases in dieting than did universal programs (mean r ϭ .07, p Ͻ .005). Studies that used interactive programs produced significantly (z ϭ 2.54, p Ͻ .05) larger effects (mean r ϭ .13, p Ͻ .001) than did studies that used didactic programs (r ϭ .02, ns). Multisession programs produced significantly (z ϭ 3.27, p Ͻ .01) larger effects (mean r ϭ .12, p Ͻ .001) than did single-session programs (mean r ϭ Ϫ.05, ns). In the multivariate model, the only significant predictor of effect size was whether a program had a selected versus a universal focus (z ϭ 2.13, p Ͻ .05). There was no significant residual heterogeneity in effect sizes, 2 (29, N ϭ 30) ϭ 29.91, ns, when these three predictors were entered into the model. Note. Effect sizes (r) at posttest are reported first, and effect sizes for follow-up are reported second in parentheses; significant effects ( p Ͻ .05) are marked by an asterisk. Effect sizes are for the intervention versus a waitlist or assessment-only control group when available. Dashes represent dependent variables that were not examined in particular studies. Moderators are coded such that 1 ϭ yes, 0 ϭ no.
The weighted average effect size for dieting scores at follow-up across the 32 trials was .11 ( p Ͻ .001). There was significant heterogeneity of effect sizes, 2 (31, N ϭ 32) ϭ 66.58, p Ͻ .001. Length of follow-up period was not significantly related to the effect sizes for dieting, so this variable was not used as a covariate in subsequent models. A univariate model indicated that selected programs produced significantly (z ϭ 6.40, p Ͻ .001) greater decreases in dieting (mean r ϭ .24, p Ͻ .001) than did universal programs (mean r ϭ .05, p Ͻ .005). Significantly (z ϭ 3.77, p Ͻ .001) larger decreases in dieting were observed for trials that focused on participants older than 15 (mean r ϭ .19, p Ͻ .001) than were observed for trials that focused on younger participants (mean r ϭ .06, p Ͻ .005). Interactive programs produced significantly (z ϭ 2.69, p Ͻ .01) larger effects (mean r ϭ .14, p Ͻ .001) than did didactic programs (mean r ϭ .03, ns). In the multivariate model with the three variables that showed significant univariate effects, only the effect for selected versus universal focus (z ϭ 2.13, p Ͻ .05) remained significant. There was no significant residual heterogeneity in effect sizes, 2 (29, N ϭ 30) ϭ 29.91, ns, when these four predictors were entered into the model.
Negative affect. The weighted average effect size for negative affect at termination across the 34 trials was .14 ( p Ͻ .001). There was significant heterogeneity of effect sizes, 2 (33, N ϭ 32) ϭ 77.41, p Ͻ .001. There was insufficient variability in the number of sessions for this variable to be included in these moderator analyses. A univariate model indicated that selected programs produced significantly (z ϭ 6.20, p Ͻ .001) larger decreases in negative affect (mean r ϭ .25, p Ͻ .001) than did universal programs (mean r ϭ .06, p Ͻ .001). Significantly (z ϭ 2.90, p Ͻ .005) larger decreases in negative affect were observed for trials focusing on participants over age 15 (mean r ϭ .20, p Ͻ .001) than were observed for trials with younger participants (mean r ϭ .07, The weighted average effect size for negative affect at follow-up across the 23 trials was .09 ( p Ͻ .001). However, because there was no significant heterogeneity of effect sizes for negative affect at follow-up, 2 (22, N ϭ 23) ϭ 27.04, ns, we did not test for effect size moderators.
Eating pathology. The weighted average effect size for eating pathology at termination across the 39 trials was .12 ( p Ͻ .001). There was significant heterogeneity of effect sizes, 2 (38, N ϭ 39) ϭ 83.11, p Ͻ .001. A univariate model indicated that selected programs produced significantly (z ϭ 5.34, p Ͻ .001) larger decreases in eating pathology (mean r ϭ .24, p Ͻ .001) than did universal programs (mean r ϭ .07, p Ͻ .001). Significantly (z ϭ 2.55, p Ͻ .05) larger decreases in eating pathology were observed for trials focusing on participants that were older than 15 (mean r ϭ .17, p Ͻ .001) than were observed for trials focusing on younger participants (mean r ϭ .08, p Ͻ .001). Interactive programs produced significantly (z ϭ 3.93 p Ͻ .001) larger effects (mean r ϭ .17, p Ͻ .001) than did didactic programs (mean r ϭ .02, ns). Multisession programs also produced significantly (z ϭ 2.48, p Ͻ .05) larger effects (mean r ϭ .14, p Ͻ .001) than did single-session programs (mean r ϭ Ϫ.01, ns). Significantly smaller effects (z ϭ Ϫ2.60, p Ͻ .01) occurred for programs with psychoeducational content (mean r ϭ .09, p Ͻ .001) than occurred for those without this content (mean r ϭ .21, p Ͻ .001). In the multivariate model with the five variables that showed significant univariate effects, the effects for selected versus universal focus (z ϭ 2.47, p Ͻ .05), program format (z ϭ 3.58, p Ͻ .001), and age (z ϭ 2.08, p Ͻ .05) remained significant. There was no significant residual heterogeneity in effect sizes, 2 (32, N ϭ 33) ϭ 25.59, ns, when these five predictors were entered into the model.
The weighted average effect size for eating pathology at follow-up across the 28 trials was .12 ( p Ͻ .001). There was significant heterogeneity of effect sizes, 2 (27, N ϭ 28) ϭ 42.81, p Ͻ .05. Length of follow-up period was not significantly related to the effect sizes for eating pathology, and therefore it was not included as a covariate in these models. A univariate model indicated that selected programs produced significantly (z ϭ 4.80, p Ͻ .001) larger decreases in eating pathology (mean r ϭ .22, p Ͻ .001) than did universal programs (mean r ϭ .07, p Ͻ .001). Significantly (z ϭ 2.93, p Ͻ .005) larger decreases in eating pathology occurred for trials focusing on participants older than 15 (mean r ϭ .17, p Ͻ .001) than for trials focusing on younger participants (mean r ϭ .08, p Ͻ .001). Interactive programs produced significantly (z ϭ 1.99, p Ͻ .05) larger effects (mean r ϭ .14, p Ͻ .001) than did didactic programs (mean r ϭ .05, ns). Programs that contained psychoeducational content (mean r ϭ .09, p Ͻ .001) had significantly smaller effects (z ϭ Ϫ2.04, p Ͻ .001) than did those without this content (mean r ϭ .18, p Ͻ .001). In the multivariate model with the four variables that showed significant univariate effects, the effects for selected versus universal focus (z ϭ 3.02, p Ͻ .005) and program format (z ϭ 2.05, p Ͻ .05) remained significant. There was no significant residual heterogeneity in effect sizes, 2 (22, N ϭ 23) ϭ 14.47, ns, when these four predictors were entered into the model.
Body mass. The weighted average effect size for body mass at termination across the 11 prevention trials was .12 ( p Ͻ .005). There was statistically significant heterogeneity of effect sizes, 2 (10, N ϭ 11) ϭ 25.95, p Ͻ .005. There was insufficient variability in participant sex, age, body satisfaction content, selfesteem content, and stress and coping content for these moderators to be examined. Interactive programs produced significantly (z ϭ 2.15, p Ͻ .05) larger effects (mean r ϭ .20, p Ͻ .005) than did studies that used didactic programs (r ϭ .02, ns). Programs emphasizing sociocultural resistance skills (mean r ϭ .03, ns) had significantly smaller effects (z ϭ Ϫ3.42, p Ͻ .001) than did programs without this content (mean r ϭ .23, p Ͻ .001). In the multivariate model, both program format (z ϭ 2.54, p Ͻ .05) and sociocultural resistance skill content (z ϭ Ϫ3.75, p Ͻ .001) remained significant. There was no significant heterogeneity of effect size in this model, 2 (6, N ϭ 7) ϭ 2.86, ns. The weighted average effect size for body mass at follow-up across the 11 trials was .05 (ns). Moreover, because there was no significant heterogeneity of effect sizes for body mass at followup, 2 (10, N ϭ 11) ϭ 18.26, ns, it was not appropriate to test for moderators of effect size.
Discussion
Summary of Average Effect Sizes
The average effect sizes for the outcomes ranged from .11 to .38 at termination and from .05 to .29 at follow-up. Only one of these average effects was not significantly larger than zero. These average effects were small to medium according to Cohen's (1988) criteria. On the one hand, it is encouraging that the average effect sizes were at least small in magnitude, given that the first generation of eating disorder prevention programs was unsuccessful at reducing risk factors for eating disorders or eating pathology. Although recent reviews have commented on the discouraging findings from prevention efforts (e.g., Levine & Smolak, 2001; Striegel-Moore & Steiner-Adair, 1998) , the findings from trials published since 2000 suggest there is more cause for optimism. For example, one intervention reduced the rate of threshold and subthreshold eating pathology from 15% in the control condition to 6% in the intervention condition (Stice, Fisher, & Martinez, in press). Assuming the same recruitment rate for high-risk participants (7%) and the same dropout rate (3%), if this selected prevention program were offered to all 9,844,000 adolescent girls in the United States between the ages of 15 and 19 (U.S. Census Bureau, 2002) , it could reduce the rate of threshold and subthreshold eating pathology by a projected 60,157 cases. On the other hand, it was disappointing that the average effects found in this meta-analysis were relatively small. Fortunately, the individual effect sizes from the prevention trials ranged from nonexistent to large, and the moderation analyses identified a number of factors that were associated with larger effects.
Summary of Effect Size Moderators
Risk status of participants. Results indicated that selected programs that were provided to high-risk individuals produced significantly larger intervention effects than did universal programs that were provided to unselected samples for five out of the seven outcomes. It was noteworthy that 10 of the 15 interventions that produced effects for eating pathology were selected. It was also striking that only selected interventions prevented the future increases in eating pathology that were observed in control groups. This finding is important because it suggests that the intervention effects are not merely resulting because the programs decrease initial elevations in eating disturbances. Mirroring the pattern of findings across studies, there was also evidence from within samples that supported this conclusion. Several universal prevention programs were more effective for subgroups of high-risk participants than for the full sample (Buddeberg-Fischer, Klaghofer, Gnam, & Buddeberg, 1998; Killen et al., 1993; Stewart, Carter, Drinkwater, Hainsworth, & Fairburn, 2001; Weiss, 2000) . Prevention programs for depression (Clarke et al., 1995) , anxiety (LowryWebster, Barrett, & Dadds, 2001 ), behavior problems (Stoolmiller, Eddy, & Reid, 2000) , and substance abuse (Murphy et al., 2001 ) also have been found to produce stronger effects for people with initially elevated symptoms. Theoretically, the subjective distress that characterizes high-risk individuals motivates these participants to engage more effectively in the prevention program, which should produce greater intervention benefits. Further, the relatively lower levels of eating pathology and risk factors for eating pathology in unselected samples relative to high-risk samples may serve to attenuate intervention effects.
Program format. Findings provided support for the assertion that intervention effects would be stronger for programs that were interactive rather than didactic. Intervention effects were significantly stronger for interactive versus didactic programs for five of the seven outcomes. It was noteworthy that all of the interventions that produced effects for eating pathology were interactive. Prevention researchers in other areas have similarly concluded that psychoeducational interventions are less effective than interventions that actively engage participants and teach new skills (Clarke et al., 1993; Larimer & Cronce, 2002) . We suspect that an interactive format might be necessary to ensure that participants engage in the program material, which likely facilitates acquisition of concepts and skills and promotes attitudinal and behavioral change.
Participant age. Results also supported the hypothesis that intervention effects would be stronger for samples in which the average age of participants was over 15 versus those that targeted younger adolescents. Intervention effects were significantly larger for older adolescents for five of the seven outcomes. Eleven of the 15 programs that produced effects on eating pathology focused on samples with a mean age of 15 or greater. This pattern of findings provides little support for the suggestion that past prevention programs have shown limited success because participants were too old when the program was delivered (Smolak et al., 1998a) . The interventions may be more effective for older adolescents because they were delivered during the period of greatest risk for emergence of the pathological condition, when these individuals are more motivated to engage in the intervention (because of elevated subjective distress). It is also possible that younger adolescents possess more limited insight, based on the fact that their abstract reasoning skills are still developing, which may constrain their ability to benefit from interventions. A final possible explanation is that younger girls have such low levels of eating disturbances and risk factors for eating pathology that it attenuates statistical power to detect intervention effects.
Participant sex. There was also support for the hypothesis that intervention effects would be larger for samples composed solely of females. Intervention effects were significantly larger for programs focusing on females versus those that included males for two of the seven outcomes. It was surprising that this effect only emerged for a subset of the outcomes examined in this review. Our power to detect effects of this potential moderator might have been attenuated by the fact that 70% of the trials targeted females. We theorized that intervention effects would be more pronounced for female samples because the elevated levels of body image and eating disturbances that occur for this sex might motivate this subpopulation to engage more effectively in the intervention and because there might be floor effects for samples containing males.
Number of sessions. Results also provided some support for the hypothesis that brief single-session programs would be less effective than longer multisession programs. Single-session programs produced significantly smaller intervention effects than did multisession programs for three of the seven outcomes examined. It was noteworthy that not 1 of the 11 single-session interventions produced significant effects for eating pathology or risk factors for eating pathology. Multisession interventions theoretically produce stronger effects because it is useful for participants to reflect on intervention material between sessions to maximize internalization of program tenets and because intersession periods give participants a chance to try new skills and then return to the group for troubleshooting advice. It is also possible that repeated meetings with a group of participants struggling with the same issue facilitate group cohesion and perceived support and acceptance and that these factors contribute to the positive intervention effects.
Within this context, we should acknowledge that it is desirable to have prevention programs that are relatively brief. Such programs are more easily disseminated because they are less expensive, more appealing to adolescents, and more acceptable to school administrators with numerous demands for class time. Fortunately, this review identified several effective eating disorder prevention programs that were brief (three to four sessions long).
Program content. One of the factors that would be expected to contribute to effective eating disorder prevention programs is the content of the intervention. However, our results suggest that content is less important in predicting intervention effects than are features of the participants studied and research design. Indeed, three of the content codes did not show a relation to any of the outcomes and two only showed a relation to one of the seven outcomes. These results may imply that aspects of intervention delivery (e.g., use of an interactive format vs. a didactic format) or of the population targeted (e.g., high-risk vs. all adolescents) may be more important than content. This pattern of findings may also suggest that nonspecific factors are more important than program content in producing intervention effects (although this interpretation does not seem to accord with the fact that only a portion of the programs produced effects). Another alternative is that it may be necessary to combine the proper content with the optimal delivery format and audience type to produce the strongest eating disorder prevention effects. Unfortunately, we did not have sufficient power to test whether content interacted with delivery format and audience type in the prediction of effect sizes.
Nonetheless, there was support for the hypothesis that programs with psychoeducational content are less effective than those without this content for four out of the seven outcomes. These findings echo the conclusions drawn from other prevention areas that psychoeducational interventions are ineffective in producing behavioral change (e.g., Larimer & Cronce, 2002) . There was also evidence that programs that focused on sociocultural factors and on stress and coping produced smaller effects for one of the outcomes. However, because these findings did not replicate across multiple outcomes, these results should be interpreted cautiously. It was interesting that the one outcome that was related inversely to a focus on sociocultural pressures was body mass. This might suggest that programs that reduce the impact of cultural pressures for thinness have the unintended effect of condoning obesity-a thesis that has been explored by others (Heinberg, Thompson, & Matzon, 2001) .
Within this context it is important to note, however, that the content of the 15 programs that produced intervention effects for eating pathology varied dramatically, including programs that focused on promoting self-esteem, stress management skills, healthy weight-control behaviors, and critical analysis of the thin ideal. This pattern of findings suggests that there may be multiple methods to successfully prevent eating pathology. Nevertheless, the programs that produced the most promising effects appeared to include cognitive interventions that alter maladaptive attitudes, such as thin-ideal internalization or body dissatisfaction, and behavioral interventions that alter maladaptive behaviors, such as fasting and overeating. Accordingly, research should continue to investigate these various promising interventions.
Use of validated measures. There was also support for the hypothesis that intervention effects would be larger for trials that used outcome measures with established reliability and validity. Specifically, intervention effects were significantly larger for trials that used validated scales for two of the seven outcomes examined. We suspect that prevention trials that used validated outcome measures simply have more sensitivity to detect intervention effects. One implication of this finding is that prevention researchers should devote more attention to measurement, as many investigators create their own scales for their trials without conducting psychometric analyses to verify that the scales possess reliability and validity within the population to be studied. An alternative explanation is that better outcomes are associated with use of validated measures solely because use of such measures is a proxy for more skilled or experienced research groups, which also tend to generate more promising interventions.
Qualifications of Moderator Analyses
First, many of the conclusions regarding moderators of intervention effects are based on theoretical considerations rather than on direct empirical evidence. For example, although we conjecture that selected prevention programs produce large effects because the subjective distress that ostensively characterizes high-risk samples leads them to engage more effectively in the program content, to our knowledge no trials have confirmed this with direct measures of distress or engagement. Thus, an important direction for future trials will be to directly test these hypothesized explanations for the moderators of intervention effects.
Second, our power to detect the effects of certain moderators was limited by the modest sample sizes involved in some analyses (e.g., some outcomes were only examined in a small subset of trials) and by the fact that certain values of moderators were rare (e.g., trials focusing on males). The implication of this limitation is that the moderation analyses reported here might represent a conservative estimate of the effects of these factors.
Third, it should be acknowledged that there is insufficient information at this time to draw conclusions regarding certain factors that might moderate intervention effects. For example, it might be fruitful for future prevention trials to investigate other potential moderators of intervention effects, such as the presence of other psychiatric disturbances (mood disorders or substance abuse), ethnic minority status, and intellectual capacity of participants.
Theoretical Limitations of Literature
The most noteworthy theoretical limitation of the eating disorder prevention literature is that etiologic models of eating pathology were not used to guide the design of many of the prevention programs. Most of the early programs focused on providing information about eating pathology, despite the fact that etiologic models do not posit that a lack of information concerning the ill effects of eating pathology is a risk factor for development of these conditions. The evidence that psychoeducational content was inversely related to intervention effects from the current study seems to verify that the provision of knowledge is not an effective approach to preventing eating pathology. It seems preferable to design interventions that reduce established risk factors for eating pathology and increase protective factors. In support of this conjecture, most of the prevention programs that produced intervention effects for eating pathology appear to have focused on reducing empirically established risk factors for eating pathology. One implication of the suggestion to focus on empirically established risk factors is that it might be fruitful for future prevention trials to attempt to modify societal factors that putatively increase the risk for eating disorders (e.g., the glorification of thinness in the mass media), in addition to building resilience to these pressures at the individual level.
Second, little theoretical attention has focused on the specific factors that putatively mediate (i.e., account for) the effects of the various interventions. A clear articulation of the mechanisms by which an intervention is hypothesized to produce reductions in eating pathology is crucial because it yields falsifiable hypotheses that may lead to refinement of prevention theory. Each intervention has a unique set of mediators that relates to the content covered in the intervention. For example, media literacy interventions would be expected to result in decreased body dissatisfaction and eating disturbances because this type of intervention should result in decreased internalization of the thin ideal and social comparisons with ultrathin media images. Each intervention also has a unique profile of nonspecific factors that depends on the delivery format used for the intervention. For instance, perceived group support may be an important mediator for groupadministered interventions but may not be germane to didactic universal programs or interventions delivered over the computer. The fact that several interventions did not produce significantly stronger effects than minimal-intervention control conditions (e.g., Celio et al., 2000; Mutterperl & Sanderson, 2002; Nicolino, Martz, & Curtin, 2001 ; but see also Dworkin & Kerr, 1987; Rosen et al., 1989; Stice, Presnell, Shaw, & Hoffman, 2003) suggests that nonspecific factors should be examined as potential mediators. Refinement of the theory regarding factors that mediate intervention effects may facilitate the design of more effective interventions.
Third, randomized prevention trials offer a unique opportunity to provide experimental tests of etiologic theory. Prevention programs that focus on reducing a sole putative risk factor (e.g., body dissatisfaction) provide a strong test of the effect of that factor on eating pathology. Such experimental tests of etiologic theory are vital because there is always a possibility that some confounding variable explains the relation between a putative risk factor and future eating pathology from prospective studies (Kraemer, Stice, Kazdin, & Kupfer, 2001 ). For example, it was noteworthy that two of the successful eating disorder prevention programs increased a variable that is widely accepted to be a risk factor for eating pathology: dieting. Interventions that entailed either a low-calorie diet for weight loss purposes or lifestyle changes in caloric intake and exercise for weight maintenance purposes resulted in significant reductions in bulimic pathology. These findings converge with the evidence from two randomized obesity treatment trials that lowcalorie diets result in decreased binge eating (Goodrick, Poston, Kimball, Reeves, & Foreyt, 1998; Reeves et al., 2001) . Uncontrolled trials have also found that placing individuals on lowcalorie diets results in decreased binge eating (Epstein, Paluch, Saelens, Ernst, & Wilfley, 2001; Telch & Agras, 1993; Wadden, Foster, & Letizia, 1994) .
7 These results suggest the need for theoretical refinement of one of the most widely accepted etiologic risk factors for eating pathology.
Fourth, it is our impression that it would be beneficial if greater theoretical attention were focused on defensiveness and insight. This was suggested by an interesting trend that emerged in this review, wherein many of the most successful interventions were not presented as eating disorder prevention programs to the participants. Specifically, it appeared that 10 of the 15 prevention programs that produced significant effects for eating pathology were not presented as eating disorder prevention programs (many were simply described as body acceptance interventions).
8 This pattern of findings suggests the intriguing possibility that prevention researchers should focus greater effort at developing what has been referred to as covert prevention programs (Stice & Ragan, 2002) . Individuals may be less defensive about their body image and eating disturbances and thus more willing to entertain alternative perspectives when they are not aware that they are in an intervention focusing on these outcomes. This conjecture accords with the evidence that selected interventions that sought to recruit high-risk participants with eating disorder screening measures were ineffective (e.g., Varnado-Sullivan et al., 2001 ). An additional benefit of a covert prevention approach is that it does not require insight regarding eating disturbances on the part of the participants to entice them into enrolling in the programs.
Methodological Limitations of Literature
The most important methodological limitation of the eating disorder prevention literature is that over 25% of eating disorder prevention trials located in our literature search did not include a control group (and were therefore excluded from this review). Without a waitlist or assessment-only control group, it is not possible to disentangle true intervention effects from the effects of passage of time, regression to the mean, or measurement artifacts. However, there appears to be little evidence that repeated administration of assessment measures produces artificial decreases in scores. Trials that randomly assigned participants to an assessment-only control group that completed pretest and posttest measures or to posttest-assessment-only conditions have provided no evidence of measurement artifact effects (Kusel, 1999; Mann et al., 1997; Martz & Bazzini, 1999) .
Second, only a handful of prevention trials used minimalintervention or placebo control conditions. Without such control groups, there is no way to rule out the possibility that any observed decreases in the outcomes are due to demand characteristics or expectancy effects. The fact that many of the eating disorder prevention programs did not produce significant reductions in eating pathology suggests that demand characteristics and expectancy effects do not produce artificial findings. However, the one study that included both a minimal-intervention and an assessment-only control condition found that there were significantly greater decreases in risk factors and eating pathology in the minimal-intervention condition relative to the assessment-only control condition from pretest to posttest . 9 It must be noted, however, that it can be difficult to identify a placebo intervention that is truly ineffective. Unlike 7 Telch and Agras (1993) concluded that their results suggested that assignment to a low-calorie diet resulted in increased binge eating because initially non-binge-eating participants showed an increase in binge frequency after the low-calorie diet was terminated. However, this result appears to be an artifact of regression to the mean, in that initial non-bingeeating participants showed a general increase in binge eating after the termination of the diet and initial binge eaters showed a corresponding general decrease in this outcome. 8 We did not include this factor as a moderator of intervention effect sizes because we were only moderately confident in our ability to reliably code which interventions were presented as eating disorder prevention programs and which were not.
9 Four trials compared an intervention to a minimal-intervention or placebo control group in the absence of a waitlist or assessment-only control group. However, this design provides little information regarding whether there is a placebo response because nonsignificant differences between the intervention and placebo condition on the outcomes could result because there is a placebo response or because the intervention was not effective. medication trials in which a pill that is known to have no therapeutic effect can be used as the placebo intervention, it is difficult to determine whether a putative therapeutic placebo intervention produces an intervention effect because it is a placebo response or because it represents an alternative treatment. There are examples from both the psychotherapy treatment literature (Fairburn et al., 1993) and the prevention literature (Stice, Trost, & Chase, 2003) of effective interventions that were originally intended to serve as placebo control conditions and were ultimately found to outperform alternative interventions. Thus, it might be best for future prevention trials to use minimal-intervention control conditions. It is also important to note that care should be taken in selecting a placebo or minimal-intervention control condition because it determines what inferences one can draw regarding potential confounds. For example, if the investigators think that nonspecific group factors are clinically important, they should select a placebo or minimal-intervention condition that does not contain these nonspecific factors.
A third methodological limitation is that many prevention trials did not randomly assign participants to condition. Greater confidence can be placed in inferences from randomized prevention trials because this type of study is better positioned to rule out any potential third-variable confounds (because all variables should be roughly equally distributed across conditions with large enough samples).
Fourth, numerous trials apparently did not assess eating pathology (over 30% of those included in this review). This is troublesome because the defining feature of a successful eating disorder prevention program is that it reduces current or future eating disorder symptoms or syndromes-otherwise it should not logically be considered an eating disorder prevention program. The assumption of interventions that target empirically established risk factors for eating pathology is that by reducing the risk factors, consequent reductions in eating pathology should be observed. Such trials should include a measure of eating pathology so that this assumption can be directly tested.
Fifth, few studies have assessed clinically significant eating pathology. Many of the trials that included an eating disorder measure used scales that do not directly assess the diagnostic symptoms of eating disorders. This makes it difficult to establish whether the intervention effects are clinically meaningful. For example, 5 of the 15 studies that reported significant intervention effects for eating pathology used scales that do not assess DSM-IV (Diagnostic and Statistical Manual of Mental Disorders, 4th ed., American Psychiatric Association, 1994) eating disorder symptoms. Future trials should be sure to include an outcome measure that assesses the key diagnostic features of the currently recognized eating disorders. It is preferable to use clinical interviews to ensure that only clinically significant eating pathology is recorded. This also helps minimize the false-positive problem that occurs with self-report measures of eating pathology (Fairburn & Beglin, 1994) . In addition, it would be useful to include clinically meaningful measures of social functioning and mental health service utilization to further establish the clinical significance of eating disorder prevention trials.
A final troublesome feature of past trials is that they have sometimes used scales that do not tap a conceptually clear unidimensional construct (e.g., the Drive for Thinness Scale, Weight Concerns Scale, and the Restraint Scale). This state of affairs renders findings for these outcome measures difficult to interpret unambiguously.
Statistical Limitations of Literature
The most serious statistical limitation of extant prevention trials is that numerous evaluations did not conduct appropriate inferential tests of intervention effects. Similar to randomized clinical trials, it is necessary to test whether there is significantly greater change (decreases or increases) on the outcome variable in the intervention versus control condition. This can be accomplished with repeated measures ANOVA models or some sort of analysis of covariance models that control for initial levels of the outcome variables (i.e., ANCOVA models, survival models, or growth curve models). Some investigators tested whether there was significant change in both intervention and control conditions without directly testing whether there was significantly greater change in the intervention condition. If there was not significantly greater change in the intervention versus control condition, the effects may be due to some alternative explanation (e.g., regression to the mean or passage of time). Other investigators compared the mean levels of the outcome variables across the two groups at follow-up assessments without controlling for initial levels. The problem with this approach is that any differences between the groups at baseline (even if nonsignificant) can artificially inflate or attenuate the observed intervention effects.
Within this context, it is important to note that there is currently no statistically reliable evidence of iatrogenic effects from eating disorder prevention programs. Mann et al. (1997) found no evidence of any intervention effects in either a positive or negative direction when they tested for differential change in the outcomes across conditions in the same participants over time. It was only when they compared follow-up data from different groups of participants who completed surveys at the assessments without controlling for initial levels of the outcome that they found what they interpreted as iatrogenic effect. Other researchers have interpreted the results from Carter, Stewart, Dunn, and Fairburn (1997) as suggesting that prevention programs produce iatrogenic effects. However, because this study did not include a control group, there is no way of ruling out the possibility that control participants would have shown similar, or even greater, increases in dietary restraint over the same 6-month period. Finally, some reviewers have interpreted any evidence of symptom worsening among any participants in an intervention condition as indicative of an iatrogenic effect. However, care should be taken to distinguish statistically reliable evidence of greater symptom worsening in the intervention versus control group from chance fluctuation in symptoms. Only the former should be considered reliable evidence of iatrogenic effects-the latter reflects random noise.
A second statistical limitation of the eating disorder prevention literature is that almost no trials reported effect sizes. This information is vital because it provides an indication of the clinical importance of prevention effects. For example, a prevention effect could be significant but might explain less than 1% of the variance in change in the outcome. Indices such as correlations or variance explained seem to be the most useful effect size measures because of their ease of interpretation and because they are scale invariant.
Third, few studies have conducted analyses that directly test whether the rates of clinically significant change were greater in intervention versus control conditions. Because it has been argued that intervention effects can be statistically significant but not clinically significant (Jacobson & Truax, 1991) , prevention trials should include analyses that directly test whether interventions produce higher rates of clinically significant change.
Fourth, few prevention trials have included tests of the specific factors that putatively mediate the effects of the interventions. This is an important omission because these analyses provide an opportunity to test the prevention theory that underlies interventions. For example, researchers should confirm that healthy weight interventions produce reductions in eating pathology because they promote reduced intake of high-fat and high-sugar foods and increased exercise. If intervention effects on eating pathology were observed in the absence of change in the putative mediators, this would suggest that the intervention theory is incorrect (e.g., nonspecific factors, such as perceived group support, mediate the intervention effects) or that the measures are unreliable. Such analyses may also reveal that interventions did not affect eating pathology because they failed to change the putative mediators (i.e., did not produce actual changes in healthy weight-control behaviors), which could facilitate interpretation of null findings. More generally, an improved understanding of the factors that mediate program effects may help researchers enhance critical program content that focuses on key mediators and prune unnecessary program content that plays no role in mediating intervention effects. Testing mediation is straightforward within the context of randomized trials , and there are examples from both the treatment (Wilson, Fairburn, Agras, Walsh, & Kraemer, 2002) and prevention literature (Bearman, Stice, Mazotti, et al., 2000) . Mediation analyses need to verify that the intervention produces effects for both eating pathology and the putative mediator (e.g., thin-ideal internalization), that change in the mediator predicts change in eating pathology, and that the effect of the intervention on eating pathology is reduced when change in the mediator is statistically controlled.
Fifth, prevention trials have rarely included analyses of factors that moderated intervention effects. Several studies have found that intervention effects were more pronounced for high-risk participants with initial elevations in body dissatisfaction (Celio et al., 2000; Killen et al., 1993; Stewart et al., 2001 ) and eating pathology (Buddeberg-Fischer et al., 1998; Stice et al., in press ). These findings echo the trend observed in the current meta-analysis for selected eating disorder prevention programs to be more effective than universal programs. As noted above, these findings may occur because participants with extant body image and eating disturbances are more likely to engage in the prevention program or because there are floor effects for low-risk individuals. Future trials should attempt to identify subgroups of participants who show a particularly favorable response to the intervention (e.g., participants who are most distressed about their body image and eating disturbances) and a particularly unfavorable response (e.g., participants who deny the costs of pursuing the thin-ideal or have unrealistic perceptions of weight norms). This information may facilitate prevention-matching approaches wherein various subgroups are provided with interventions that should be maximally effective for that particular population. These analyses will need to test whether there is evidence of a significant interaction between the moderator and intervention condition in predicting change in the outcomes over time. Analyses that test for factors that are correlated with change in outcome solely among intervention participants are not appropriate because such analyses cannot separate true intervention effects from artifacts that may result in decreases in the outcomes (e.g., regression to the mean). Future trials should also explore the possibility of high-order interactions among moderators of intervention effects because this type of analyses may identify subpopulations that show exceptionally potent or weak intervention effects. Regression tree and classification tree analyses are particularly sensitive analytic approaches for detecting such higher order interactive effects.
Conclusions and Directions for Future Research
This review reveals that a number of promising eating disorder prevention programs have been developed and evaluated. Several prevention programs were found to decrease current eating pathology and the risk for future increases in eating pathology. A larger number of programs were found to decrease risk factors for eating pathology (e.g., body dissatisfaction). Certain intervention effects persisted as long as 2 years and were superior to minimalintervention control conditions. The heterogeneity in the content of the successful programs implies that there may be several approaches to effectively preventing eating disturbances, but it appeared that successful programs often decreased attitudinal risk factors and promoted healthy weight-control behaviors. This metaanalytic review also suggested that larger intervention effects tended to occur in selected (vs. universal) programs, interactive (vs. didactic) programs, multisession (vs. single-session) programs, and for evaluations that used validated outcome measures. Larger intervention effects also tended to occur for programs offered solely to females and to participants older than 15 years of age. Results also indicated that smaller effects occurred for interventions with psychoeducational content. There was suggestive evidence that programs that were not explicitly presented as an eating disorder prevention program produced more positive effects.
It is hoped that the next generation of eating disorder prevention trials will build upon the promising emerging results and will attempt to address the conceptual, methodological, and statistical limitations enumerated above. It is particularly important for future studies to directly compare the more promising prevention programs in randomized trials, in an effort to isolate the most potent interventions and to provide a forum for exploring the possibility of treatment-matching approaches that might improve the overall success rate of prevention efforts. It would also be useful if greater attention focused on conducting independent replications of the most promising prevention trials. Moreover, greater research attention should be devoted to developing general prevention techniques that are independent of the specific content of the intervention, such as strategic self-presentation, motivational interviewing, and other persuasion techniques from social and clinical psychology. In addition, it is crucial to begin conducting effectiveness trials to determine whether interventions remain effective when delivered by natural clinicians (e.g., school counselors) in ecologically valid settings (e.g., schools). With continued methodologically rigorous and programmatic research, the ultimate goal of decreasing the overall prevalence of eating disorders in the population may yet be realized.
